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DETAILED ACTION 



Response to Amendment 

1 . Applicant's request for reconsideration of the finality of the rejection of the last Office 
action is persuasive and, therefore, the finality of that action is withdrawn. 



Claim Objections 

2. Claims 19 and 24 are objected to because of the following informalities: claims 19 and 
24 depend on the canceled claims 4 and 9, respectively. Appropriate correction is required. 



Claim Rejections - 35 USC § 112 

3. Claims 3, 18 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

Claim 3, line 3, it is not clear what is meant by "implementation of the and up-sampling 
means". 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 



(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
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international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

5. Claims 1 1, 15, 17, 20, 25, 30, 31, 36 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Wallace et al. (US 6,473,467). 

Wallace et al. disclose a communication system comprising the following features: 
Regarding claim 1 1 wherein said FFT (FIG. 6, FFT 614A, 614R) is implemented for only a 
single side band of said sub-bands (column 11, lines 41-57; column 19, lines 47-57); regarding 
claim 15, when the method is used in a frequency division multiplexing application, the 
bandwidth varies from one subband to another (column 19, line 58 to column 20, line 9), with a 
corresponding variation of size of said plurality of different FFTs (FIG. 6, FFT 614A, 614R); 
regarding claim 17, a broad bandwidth, high data rate communications system employing Fast 
Fourier Transform comprising a transmitter (FIG. 3, TRANSMITTER 100) and a receiver (FIG. 

6, RECEIVER), the transmitter (FIG. 3, TRANSMITTER 100) having means for dividing the 
bandwidth into sub-bands (column 11, lines 41-57; column 19, lines 47-57) each for a 
corresponding sub-band signal; and means for performing Inverse Fast Fourier Transform IFFT 
(FIG. 3, IFFT 320A, 320B, 320T) upon the sub-band signals using, for each sub-band signal, a 
respective one of a plurality of different FFTs (FIG. 6, FFT 614A, 614R) and transmitting the 
transformed signals to the receiver (FIG. 6, RECEIVER); the receiver (FIG. 6, RECEIVER) 
having means for receiving the transformed sub-band signals and performing forward Fast 
Fourier Transform thereupon using, for each transformed sub-band signal, a respective ogle of a 
plurality of different FFTs (FIG. 6, FFT 614A, 614R) corresponding to those in the transmitter 
(FIG. 3, TRANSMITTER 100); regarding claim 20, a transmitter (FIG. 3, TRANSMITTER 100) 
for use in a broad bandwidth, high data rate communications system employing Fast Fourier 
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Transform, the transmitter (FIG. 3, TRANSMITTER 100) having means for dividing the 
bandwidth into sub-bands (column 11, lines 41-57; column 19, lines 47-57) each for a 
corresponding sub-band signal; and means for performing Inverse Fast Fourier Transform IFFT 
(FIG. 3, IFFT 320A, 320B, 320T) upon the sub-band signals using, for each sub-band signal, a 
respective one of a plurality of different FFTs (FIG. 6, FFT 614A, 614R); regarding claim 25, A 
receiver (FIG. 6, RECEIVER) for use in a broad bandwidth, high data rate communications 
system employing Fast Fourier Transform FFT (FIG. 6, FFT 614A, 614R), in which transmitted 
signals are divided into sub bands and converted using, for each sub band signal, a respective one 
of a plurality of Inverse Fast Fourier Transforms IFFTs (FIG. 3, IFFT 320 A, 320B, 320T), the 
receiver (FIG. 6, RECEIVER) having: means for receiving a plurality of subband signals in said 
corresponding plurality of sub bands; and means for performing Fast Fourier Transform upon the 
received sub band signals using, for each sub band signal, a respective one of a plurality of 
different FFTs (FIG. 6, FFT 614A, 614R) corresponding to the IFFTs (FIG. 3, IFFT 320A, 320B, 
320T); regarding claim 30, a method of implementing a Fast Fourier Transform FFT (FIG. 6, 
FFT 614A, 614R) in a broad bandwidth, high data rate communications system comprising a 
transmitter (FIG. 3, TRANSMITTER 100) and a receiver (FIG. 6, RECEIVER), the method 
comprising the steps of at the transmitter (FIG. 3, TRANSMITTER 100), dividing the bandwidth 
into sub bands each for a corresponding sub band signal; and performing Inverse Fast Fourier 
Transform IFFT (FIG. 3, IFFT 320A, 320B, 320T) upon the sub band signals using, for each 
subband signal, a respective one of a plurality of different FFTs (FIG. 6, FFT 614A, 614R) and 
transmitting the transformed subband signals to the receiver (FIG. 6, RECEIVER); and at the 
receiver (FIG. 6, RECEIVER), performing forward Fast Fourier Transform upon the received 



Application/Control Number: 09/942,628 Page 5 

Art Unit: 2667 

transformed sub band signals using, for each sub band signal, a respective one of a plurality of 
different FFTs (FIG. 6, FFT 614A, 614R) corresponding to those in the transmitter (FIG. 3, 
TRANSMITTER 100); regarding claim 31, A method of processing signals for transmission by a 
transmitter (FIG. 3, TRANSMITTER 100) in a broad bandwidth, high data rate communications 
system employing Fast Fourier Transform, the method comprising the steps of dividing the 
bandwidth into sub bands each for a corresponding sub band signal; and performing Inverse Fast 
Fourier Transform IFFT (FIG. 3, IFFT 320A, 320B, 320T) upon the sub band signals using, for 
each sub band signal, a respective one of a plurality of different FFTs (FIG. 6, FFT 614A, 614R); 
regarding claim 36, A method of processing received signals in a receiver (FIG. 6, RECEIVER) 
in a broad bandwidth, high data rate communications system employing Fast Fourier Transform 
FFT (FIG. 6, FFT 614A, 614R), in which transmitted signals are divided into sub bands and 
converted using, for each sub band signal, a respective one of a plurality of Inverse Fast Fourier 
Transforms IFFTs (FIG. 3, IFFT 320A, 320B, 320T), the receiving method comprising the steps 
of receiving a plurality of said sub band signals in a corresponding plurality of sub bands; and 
performing Fast Fourier Transform upon the received sub band signals using, for each sub band 
signal, a respective one of a plurality of different FFTs (FIG. 6, FFT 614A, 614R) corresponding 
to the IFFTs (FIG. 3, IFFT 320A, 320B, 320T). See column 1-29. 

Claim Rejections - 35 USC § 103 
6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 



(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
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having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

7. Claims 2, 3, 10, 12, 13, 14, 16, 21, 22, 26, 27, 32, 33, 37, 38 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Wallace et al. (US 6,473,467) in view of Murakami (US 
6,317,409). 

Wallace et al. disclose the claimed limitations above. Wallace et al. further discloses the 
following features: regarding claim 13, the step of using a modulator (Fig. 3, modulator 114A, 
1 14B, 1 14T) to process each sub-band separately prior to implementation of the FFT (FIG 6, 
FFT 614A, 614R). Wallace et al. does not disclose the following features: regarding claim 2, 
wherein the transmitter and receiver each further include pass band filters to isolate desired 
sub-band frequencies; regarding claim 3, wherein the transmitter has a modulator to process each 
sub-band separately prior to implementation of the and up-sampling means in advance of the 
filter to up-sample each sub-band signal to the desired sampling rate, the receiver having 
corresponding down-sampling means and a corresponding demodulator; regarding claim 10, at 
each of the transmitter and the receiver, the step of providing using pass band filters to isolate 
desired sub-band frequencies; regarding claim 12, wherein a single side band filter is used; 
regarding claim 14, wherein before said filtering, each sub-band signal is un-sampled to the 
desired sampling rate; regarding claim 16, wherein up and down sampling rates also vary 
correspondingly; regarding claim 21, including pass band filters to isolate desired sub band 
frequencies; regarding claim 22, having a modulator to process each sub band separately prior to 
implementation of the IFFT and up sampling means in advance of the pass band filters to up 
sample each sub band signal to the desired sampling rate; regarding claim 26, wherein the 
receiver further includes pass band filters to isolate desired sub band frequencies; regarding 
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claim 27, for use with received sub band signals that have been modulated separately prior to 
implementation of the EFFT and up sampled, the receiver having corresponding down sampling 
means and a corresponding demodulator; regarding claim 32, wherein pass band filters are used 
to isolate desired sub band frequencies; regarding claim 33, wherein a modulator is used to 
process each sub band separately prior to implementation of the IFFT and each sub band signal is 
up sampled to the desired sampling rate prior to passband filtering; regarding claim 37, wherein 
the receiver a received signal is filtered using pass band filters to isolate desired sub band 
frequencies; regarding claim 38, for processing received sub band signals that have been 
modulated separately prior to implementation of the IFFT and up sampled, the method 
comprising the steps of down sampling and demodulating the received sub band signals using a 
complementary demodulator and down sampling rate. 

Murakami discloses a communication system comprising the following features: 
Regarding claim 2, wherein the transmitter and receiver each further include pass band filters 
(FIG. 1, Q0(z), Ql(z); column 4, lines 20-22; column 5, lines 28-43) to isolate desired sub-band 
frequencies; regarding claim 3, wherein the transmitter has a modulator (FIG 1, Modulator 3) to 
process each sub-band separately prior to implementation of the and up-sampling (FIG. 2, up- 
sampler 130) means in advance of the filter (FIG. 1, Q0(z), Ql(z); column 4, lines 20-22; 
column 5, lines 28-43) to up-sample (FIG. 2, up-sampler 130) each sub-band signal to the 
desired sampling rate, the receiver having corresponding down-sampling (FIG. 10, down sampler 

means and a corresponding demodulator (FIG 1, demodulator 5); regarding claim 10, at 
each of the transmitter and the receiver, the step of providing using pass band filters (FIG. 1, 
Q0(z), Ql(z); column 4, lines 20-22; column 5, lines 28-43) to isolate desired sub-band 
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frequencies; regarding claim 12, wherein a single side band filter (FIG. 1, Q0(z), Ql(z); column 
4, lines 20-22; column 5, lines 28-43) is used; regarding claim 14, wherein before said filtering 
(FIG. 1, Q0(z), Ql(z); column 4, lines 20-22; column 5, lines 28-43), each sub-band signal is 
un-sampled to the desired sampling rate; regarding claim 16, wherein up (FIG. 2, up sampler 130 
tK) and down-sampling (FIG. 10, down sampler iM) rates also vary correspondingly; regarding 
claim 21, including pass band filters (FIG. 1, Q0(z), Ql(z); column 4, lines 20-22; column 5, 
lines 28-43) to isolate desired sub band frequencies; regarding claim 22, having a modulator 
(FIG 1, Modulator 3) to process each sub band separately prior to implementation of the IFFT 
(FIG. 2, M-point IFFT 120) and up sampling means in advance of the pass band filters (FIG. 1, 
Q0(z), Ql(z); column 4, lines 20-22; column 5, lines 28-43) to up-sample (FIG. 2, up-sampler 
130) each sub band signal to the desired sampling rate; regarding claim 26, wherein the receiver 
further includes pass band filters (FIG. 1, Q0(z), Ql(z); column 4, lines 20-22; column 5, lines 
28-43) to isolate desired sub band frequencies; regarding claim 27, for use with received sub 
band signals that have been modulated separately prior to implementation of the IFFT (FIG. 2, 
M-point IFFT 120) and up-sample (FIG. 2, up-sampler 130) d, the receiver having corresponding 
down-sampling (FIG. 10, down sampler iM) means and a corresponding demodulator (FIG 1, 
demodulator 5); regarding claim 32, wherein pass band filters (FIG. 1, Q0(z), Ql(z); column 4, 
lines 20-22; column 5, lines 28-43) are used to isolate desired sub band frequencies; regarding 
claim 33, wherein a modulator (FIG 1, Modulator 3) is used to process each sub band separately 
prior to implementation of the IFFT (FIG. 2, M-point IFFT 120) and each sub band signal is up- 
sample (FIG. 2, up-sampler 130) d to the desired sampling rate prior to passband filtering (FIG. 
1, Q0(z), Ql(z); column 4, lines 20-22; column 5, lines 28-43); regarding claim 37, wherein the 
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receiver a received signal is filter (FIG. 1, Q0(z), Ql(z); column 4, lines 20-22; column 5, lines 
28-43)ed using pass band filters (FIG. 1, Q0(z), Ql(z); column 4, lines 20-22; column 5, lines 
28-43) to isolate desired sub band frequencies; regarding claim 38, for processing received sub 
band signals that have been modulated separately prior to implementation of the IFFT (FIG. 2, 
M-point IFFT 120) and up-sample (FIG. 2, up-sampler 130) d, the method comprising the steps 
of down-sampling (FIG. 10, down sampler XM) and demodulating (FIG 1, Modulator 3) (FIG 1, 
demodulator 5) the received sub band signals using a complementary demodulator (FIG 1, 
demodulator 5) and down-sampling (FIG. 10, down sampler iM) rate. See column 1-14. It 
would have been obvious to one of the ordinary skill in the art at the time of the invention to 
modify the system Wallace et al., by using the features, as taught by Murakami, in order to 
provide an efficient data communication without inducing inter-channel interference. See 
Murakami, column 2, lines 28-34. 

8. Claims 18, 19, 23, 24, 28 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wallace et al. (US 6,473,467) in view of Murakami (US 6,317,409) as applied to claims 17, 2, 3, 
20-22, 25-27 above, and further in view of Kim et al. (US 6,690,717). 

Wallace et al. and Murakami disclose the claimed limitations above. Wallace et al. and 
Murakami do not disclose the following features: regarding claim 18, wherein the transmitter and 
receiver are configured for transmitting and receiving, respectively, Discrete Multi tone DMT 
signals via a Digital Subscriber Line DSL; regarding claim 19, wherein the transmitter and 
receiver arc configured for use with a Very high rate Digital Subscriber Line VDSL; regarding 
claim 23, configured for transmitting Discrete Multi tone DMT signals via a Digital Subscriber 
Line DSL; regarding claim 24, configured for use with a Very high rate Digital Subscriber Line 
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VDSL; regarding claim 28, configured for receiving said sub-band signals in the form of 
Discrete Multi-tone DMT signals via a Digital Subscriber Line DSL. 

Kim et al. discloses a communication system comprising the following features: 
regarding claim 18, wherein the transmitter and receiver are configured for transmitting and 
receiving, respectively, Discrete Multi tone DMT signals via a Digital Subscriber Line DSL 
(column 2, lines 56-67); regarding claim 19, wherein the transmitter and receiver arc configured 
for use with a Very high rate Digital Subscriber Line VDSL (column 2, lines 56-67); regarding 
claim 23, configured for transmitting Discrete Multi tone DMT signals via a Digital Subscriber 
Line DSL (column 2, lines 56-67); regarding claim 24, configured for use with a Very high rate 
Digital Subscriber Line VDSL (column 2, lines 56-67); regarding claim 28, configured for 
receiving said sub-band signals in the form of Discrete Multi-tone DMT signals via a Digital 
Subscriber Line DSL (column 2, lines 56-67). It would have been obvious to one of the ordinary 
skill in the art at the time of the invention to modify the system Wallace et al. and Murakami, by 
using the features, as taught by Kim et al, in order to provide a broader bandwidth and transmit 
with better quality of data. See Kim et al., column 2, lines 46-5 1 . 

9. Claims 29, 34, 35, 39, 40 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wallace et al. (US 6,473,467) in view of Kim et al. (US 6,690,717). 

Wallace et al. discloses the claimed limitations above. Wallace et al. does not disclose 
the following features: regarding claim 29, configured for use with a Very high rate Digital 
Subscriber Line VDSL; regarding claim 34, the step of transmitting the transformed sub bands 
signals as Discrete Multi tone DMT signals via a Digital Subscriber Line DSL; regarding claim 
35, wherein the transformed sub band signals are transmitted via a Very high rate Digital 
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Subscriber Line VDSL; regarding claim 39, wherein said sub band signals are received in the 
form of Discrete Multi tone DMT signals via a Digital Subscriber Line DSL; regarding claim 40, 
wherein said sub band signals are received via a Very high rate Digital Subscriber Line VDSL. 

Kim et al. discloses a communication system comprising the following features: 
regarding claim 29, configured for use with a Very high rate Digital Subscriber Line VDSL 
(column 2, lines 56-67); regarding claim 34, the step of transmitting the transformed sub bands 
signals as Discrete Multi tone DMT signals via a Digital Subscriber Line DSL (column 2, lines 
56-67); regarding claim 35, wherein the transformed sub band signals are transmitted via a Very 
high rate Digital Subscriber Line VDSL (column 2, lines 56-67); regarding claim 39, wherein 
said sub band signals are received in the form of Discrete Multi tone DMT signals via a Digital 
Subscriber Line DSL (column 2, lines 56-67); regarding claim 40, wherein said sub band signals 
are received via a Very high rate Digital Subscriber Line VDSL (column 2, lines 56-67). It 
would have been obvious to one of the ordinary skill in the art at the time of the invention to 
modify the system Wallace et al., by using the features, as taught by Kim et al, in order to 
provide a broader bandwidth and transmit with better quality of data. See Kim et al., column 2, 
lines 46-51. 

Conclusion 

10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kwang B. Yao whose telephone number is 571-272-3182. The 
examiner can normally be reached on M-F. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chi H. Pham can be reached on 571-272-3179. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

KWANG BIN YAO 
PRIMARY EXAMINER 




Kwang Bf Yao 
November 15, 2005 



